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Received 5 October, 2011; accepted 17 October, 2011During the course of systemic sclerosis (SSc), patients often
experience hand involvement as the first clinical manifes-
tation, and the broad spectrum of hand conditions leads to
a loss of manual dexterity and interferes with daily and
working life [1,2]. The diagnosis of hand involvement is
primarily based on clinical signs and symptoms, and radio-
graphic abnormalities [1e6]. Nevertheless, a recent study
has emphasized the role of ultrasonography (US) in identi-
fying subclinical synovitis or tenosynovitis that cannot be
detected by means of radiography [7].
We investigated the complementary role of US in the
detection of hand abnormalities, and the correlations
between hand abnormalities and disease subsets, disease
activity, and autoantibody profiles.
This cross-sectional study involved 55 patients with SSc
[8] consecutively referred to our clinic: they had a mean
age of 58.5 years, 83.6% were women, and 74% had limited
cutaneous (lc)-SSc. Disease activity was assessed as
described by the European Scleroderma Study Group [9,10].
Musculoskeletal hand involvement was characterized by
arthralgia in 25 cases, flexion contractures in 15, andarthritis
in six, thus confirming that hand involvement is frequent in
SSc [1e7]. The hands of each patientwere assessed bymeans* Correspondence to: Dr Francesca Ingegnoli MD, Division of
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doi:10.1016/j.jmu.2011.10.007of US (GE LOGIQ 9 unit, Milwaukee, USA; 9e14 MHz) and
radiography in 30 joints: 2 wrists, 10 metacarpophalangeal
(MCP) joints, 10 proximal interphalangeal (PIP) joints, and
eight distal interphalangeal (DIP) joints. The radiographs
were classified as normal (i.e., the absence of juxta-articular
osteoporosis, joint space narrowing, erosions, subchondral
sclerosis, osteophytes, bone resorption, and calcinosis),
degenerative (i.e., joint space narrowing, subchondral
sclerosis, osteophytes at the PIP and/or DIP joints), inflam-
matory (i.e., juxta-articular osteoporosis, joint space nar-
rowing, erosive changesat thePIP,MCPand/or carpal joints),
or periarticular (i.e., bone resorption and/or calcinosis). The
US imaging patterns were classified as normal (i.e., the
absence of joint space narrowing, erosions, osteophytes,
synovitis, bone resorption, calcinosis, and tenosynovitis),
degenerative (i.e., joint space narrowing and osteophytes at
the PIP and/or DIP joints), inflammatory (i.e., joint space
narrowing, erosive changes and/or synovitis at the PIP, MCP
and/or carpal joints), periarticular (i.e., bone resorption
and/or calcinosis), or tendinous (i.e., the presence of teno-
synovitis). In the case of the coexistence of two or more
imaging patterns, the prominent one was chosen.
The relations between these variables were explored
using multiple correspondence analysis, an extension of
simple correspondence analysis in which the original vari-
ables are represented in a space defined by factorial axes
characterized by a percentage of inertia (i.e., the amount of
total variability explained by the axis itself). The distanceof Ultrasound in Medicine. Open access under CC BY-NC-ND license.
Fig. 1 Concordance between conventional radiography and ultrasonography. (A) The soft tissue calcium deposits on the 2nd
metacarpophalangeal joint in the radiograph; (B) appear as a hyperechoic image with posterior acoustic shadowing on a longitu-
dinal ultrasonography scan.
142 F. Ingegnoli et al.between points, defined on the basis of ac2metric, indicates
the dissimilarities between categories [11,12].
Simple correspondence analysis showed an overall
concordance between the radiographic and US patterns of
69%, with a confidence interval of 0.56e0.79, thus
providing further evidence of the close concordance
between the two imaging techniques in documenting the
most frequent hand musculoskeletal abnormalities (Fig. 1).
However, US revealed a tendinous pattern in 16% of the
patients, who were otherwise misdiagnosed by means of
radiography. The normal pattern found in 38.2% of the
radiographs was confirmed by US in 27.3% of the patients.
The degenerative radiographic pattern observed in 38.2% of
patients was confirmed by US in 18 cases. Inflammatory
radiographic changes were observed in two patients and
confirmed by US, which also revealed tenosynovitis in both
cases. A periarticular radiographic pattern was shown in 11
cases and US revealed that two also had tenosynovitis.
US identifies a broad spectrum of hand conditions in
a higher percentage of patients than radiography (72.7% vs.
61.8%), possibly because synovitis and tenosynovitis can
only be visualized by US.
Multiple correspondence analysis revealed two major
clusters: the first grouping, anticentromere (ACA)-negative
patients with diffuse cutaneous-SSc and a high degree of
disease activity; the second grouping, ACA-positive patients
with lcSSc and a low degree of disease activity. Cluster anal-
ysis showed a correlation between more severe disease (i.e.,
diffuse cutaneous-SSc with a high degree of disease activity)
andthecoexistenceof twoormore imagingpatterns,whereas
a single well-defined imaging pattern was more frequently
observed in the clusterwith less severe SSc (i.e., ACA-positive
patients with lcSSc and a low degree of disease activity).
In conclusion, our findings show the complementary role
of US in assessing hand involvement in SSc, and that
patients with severe disease more frequently have multiple
coexisting hand abnormalities.References
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